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NOVEL COMPOSITION CONTAINING AN ACID-LABILE 
BENZ IMIDAZOLE AMD PROCESS FOR ITS PREPARATION 

5 BACKGROUND OF THE INVENTION 

This present invention relates to a novel composition 
containing an acid-labile benzimidazole, and to its 
preparation. This novel composition is perfectly suitable 
for oral administration. The invention also relates to a 
10 process for preparing this composition. 

Many substances, of pharmaceutical value, that are 
labile in an acid medium have been described in the 
literature. The substances disclosed in the following 
patents can be given by way of example: EP 244 380, US-P-4 
045 563, EP-0 005 129, BE-898 880, GB-2 141 429. EP-0 146 
370, GB-2 082 580, EP-A-0 173 664, EP-A-0 080 602, EP- 0127 
763, EP-0 134 400, EP-0 130 729, EP-0 150 586, DE-34 15971 
GB-2 082 580, SE-A-8504048-3 and US-4 182 766. On the other 
hand, omeprazole, which is of the family of benzimidazoles, 
corresponding to an anti-ulcer substance, used 
conventionally for decreasing gastrointestinal acid 
secretion, is well known and has been notably discussed in 
Swedish patent application 78.04231 filed on April 14 l 978 
as well as in numerous other patents. Pantoprazole and 
lansoprazole which both correspond to anti-ulcer substances 
of the omeprazole family, are notably discussed in US-P- 
4,758,579 and in US-P-4, 628, 098 respectively. 

Chemical substances that are easily destroyed in an 
acid medium (which is expressed herein by the term -acid- 
labile- and meaning chemical substances that are labile in 
an acid medium) , such as benzimidazoles and, in particular 
omeprazole, lansoprazole and pantoprazole, create a special 
problem for formulators when it is required to provide a 
Pharmaceutical form designed for oral administration. The 
product does indeed come into contact with the stomach 
content, which is a highly acid medium, leading to breakdown 
ot these chemical substances. 

in order to avoid contact between the substances and 
the acid gastric juice following oral administration of the 
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. :~^ c cr„rrr and - -~ n - 

" ls core i" 4 "hich consists of a gastro-r..i . 
composition that is entero-soluble. Gener.u L 
agent is , compound that is particularly ins , k, COat1 " 9 
acid medium, hut which is soluble i Z.Z t" 1 1 • " 
medium. ucrai or alkaline 

' For substances that are highly labile 

but which ars more stahle in a neutral or alka" iT T" 
such as omeprazole, pantoprazole and lanso P ra 20 T. "Tt T' 

stabiUtTof the \ rMCti0n ai, " ed " 

thereof and h 6 SUbSCanCe duri "3 manufacture 

thereof, and during storage of the pharmaceutical for* 

that ^7 *" docu, " en " Ascribe such compositions 

^stances taWe of 

are suUable", diSCl ° 3eS formulations that 

are suitable for oral administration of acid-labil. 
substance,, it is stated that these acid-labil sutst 

enterrc coating, but conventional enteric coatings of an 

ndeedT" te ^ "«««.. ■ « ^ 

indeed to cover acid-labile substances which such coatiZ 
the substance would be rapidly decomposed due to d"ec or 
indirect contact with the coating, which manifests Uself Z 
a Change of color and a decrease in the active substancl 
content with the passage of time. The solution propo^ L 
that patent corresponds to formulations consisting of ,t . 
core in the form of small particles. i. e p e u et 

:zTi:r er ' con " inin9 th ° ^ztlz 

with an alkaline reacting compound, (b) one or several in.J 

r ~ 6 anT I *~ ^ - 

6 soluble < and which rapidly disintegrate in 

soluble film-forming polymer conpounds ^ onaUy -nt"""" 

alkaline compounds acting as a p„ buffer bet „l T he 

having an aikaline reaction and the outer lay^r "a„ " ' 
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outer layer consisting of an enteric composition. it is 
also stated that, in order to improve storage stability, the 
cores containing the active substance should also contain 
constituents having an alkaline reaction, and that the water 
that enters by diffusion, or the gastric juice, will 
dissolve part of the core close to the enteric coating 
forming an alkaline solution at this level inside the coated 
form for administration. This patent claims pharmaceutical 
formulations containing acid-labile active substances of 
formula I with the notable exception of omeprazole 

EP-A-0,247,983 which is related to pharmaceutical 
formulations that are suitable for oral administration of 
acid-labile substances adopts the general principles 
developed in EP-A-0, 244, 380 in order to more particularly 
apply them to the case of omeprazole. The main claim in 
that application thus covers the association of omeprazole 
with an auxiliary alkaline-reacting substance. . 

United States patent 4,786,505 discloses novel stable 
preparations containing omeprazole intended for oral 
administration, their preparation and a method for treating 
gastrointestinal sicknesses using these novel preparations 
These oral pharmaceutical preparations comprise: (a) a core 
comprising omeprazole and an alkaline reacting compound, an 
alkaline salt of omeprazole and an alkaline-reacting 
compound or an alkaline salt of omeprazole alone; (b) at 
least one inert intermediate layer that is water-soluble or 
rapidly disintegrates in water; and (c) an external layer 
comprising an enteric coating. 

EP-A-0, 519, 365 discloses pharmaceutical formulations 
that are suitable for oral administration of pantoprazole 
comprising an acid-labile substance . in order to improve 
stability of pantoprazole formulations, this document 
discloses the use of the active substance in a salt form 
The pharmaceutical formulations disclosed comprise- (a) a 
core containing the active principle in a salt form, (b) at 
least one water-soluble intermediate layer and (c) an outer 
layer corresponding to an enteric coating. i t is sta ted 
that the use of a salt form in the core enables an alkaline 
environment to be created that protects the active 
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substance. if t u e 

e«ect on the pH . it TJZZTL Z haVS ' SU " iCient 
has an alkali reaction to the cLe «"»"tu«,t that 

ora! ada,i„ istration n ""IT 9 —■—I., intended for 
Process for preparx^ peUe ts *T "° taWy a 
• -re constituted or"": ""T^ 9 — — *• in which 
active substance in fine" divided /o™ ^ * 
» abacus dispersion Offered to a PH oT 7 "? * *" " 

anteric coating is applied theV ' after which a „ 
Placed inside a capsule ""^ ""^t being 

Pna^utllr^ar^rons 5 ' 232 ' 706 diSCl ° SeS — ' "able 
» <or oral *J^^° " ~ nt " ni " 9 °-P-ola. intended 

disclosed comprised, a J£ £™' C,tt,lc ' 1 co^ositions 
Valine salt of ^T^ 6 "* " 

reacting compound; ,b) at leMf 3 £ " st alkaline- 

formed by an excip ;J t " l8a " °" e -ter„ediate l aye r 

- compound and (e) ^ oat r , yeTCr! 11 "*-"- ^ 
coating. It is ayer forn,e <3 by an enteric 

of the r r^r °/ the 

-creasing the way the core behaves as a b * 

- ^zrzr: . ta the £ °™ « - z 
~ or b, ^ ~ :?: h :i°z r « ou : ith a — 

secondly -by incorporate »n ! Possibilities; and 

core and the J^ZZT™*'' ^ «» 
core frvvn coating for preventing the aiir.i • 

» A .r 6 r urr" o£ the ent ~ ic e 

« ** ^,692,146 discloses stable ™ m 
microgranules of oaatrn „ „ SCa£>Ie compositions of 
i-*, aas tro-protected omeDramio 

their preparation Thi* h« omeprazole as well as 

-able microglia Closes a 

neutral core consisting of sugar and7t arch a 
actrve layer constituted by o*epraz 0l "li "Tf* " Uh » 
» substantially egual amounts, and a „ i n " " '° annit01 
comprising ra „„ itol;an outer UyTtZT,™^' ^ 
coating being op ti o„ a i ly presen 7 ^21 ™ « enteric 
-at the omepra,ole is alloyed in a ^Vpo^^ 
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an =~unt that is substantial* egual to the amount of 

wzt " °1 " ° rder " Pr0 " et the ««- oontact 

wzth solvents and with traces of water present in the binder 

5 and T f ° r aPPlyin » the ■»*«• of omeprazde 

sta rT J!. ^ neUCral 9rai " S COMistln » ° f sugar and 
starch. Addztionally. according to that patent 

supplementary protection of the omeprazole applied to 

neutral 3 rains is obtains by means of a second protective 

.0 o y d.f e °> 1St i nfl ° £ 3 Mnder SOluti °" *» order 

and t T y iS ° late C ° re °" t0 " Mch th * omeprazole 

solatsT" 01 " aPPUed - 
isolates the omeprazole from the outer coating layer that is 

designed to ensure gastro-protection of the active cores 
« W °' 6/01624 in che "ame of ASTRA discloses a tableted 

dosage form comprised of individually enteric coated layered 

inor^- . ' C ° re ™ aCarial com P risi "9 * benzimidazole 
zngredxent. Said individually enteric coated layered units 

SazdtTh. f tablet eXCipian » ««« compressed together. 
20 , exczpients are e.g. microcrystalline cellulose. 

» The resulting tablet is aid to withstand acidic environment 

SUMMARY OF TOE INVENTION vzronment. 

c„™ * e . aPPUcan,: has Possible novel pharmaceutical 

composztzons designed for oral administration of acid-labile 
substances, and notably omeprazole. pantoprazole 

L'celTT 1 " lei " ia ° P — 16 — Psrzprazole. which have 
excellent storage stability together with stability during 
thezr preparation process, and has surprising* found novel 
composztzons that are particularly stable that do not 
znclude ezther aUcalzne-reacting compounds nor mannitol in a 
30 substantzally stoechzometric amount, which are both stated 
as bezng essential in the prior art. 

exemo^f ' inVention • composition 

exempt of alkalzne-reacting confounds comprising- 

(a)- a core containing an acid-labile benzimidazole active 
35 prznczple. said core being constituted of nuclei and said 
toae^h. ln9radient mi * ed "^ther and then compressed 

in a\tn„; n L s t a r accive principie not ^ - - - 
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(b) - an intermediate layer; and 

(c) - an enteric layer. 

activ? 00 ^ 119 ,-' 0 emb ° diment ' sa i<> nuclei and said 

active ingredient are granulated together anri -v, 
5 compressed together. aether and then 

a n flT -?T din9 ^ ^ Pref6rred ^odiment, the nuclei have 
a partxcle size, in the absence of the active principle 
comprised between 80 and 500 um, preferably comp r fs ea 
between 150 and 300 Mm. comprised 

10 According to a preferred embodiment, in the 

composition, pharmaceutical excipients, preferable at least 

said at"^' 91:6 additi0na11 * * with said nuclei and 

said active ingredient. 

According to another embodiment , at least one lubricant 
selected £ rom the group comprising, sodium stearyUulrace 
magnesium stearate , glyceryl J» «te 

Omeprazole, lansoprazole, pantoprazole. leminoprazole 

active"'" , " e eXan,,US ° £ benzJdazole 
active principle. 

The invention also provides a method for preparing a 
* composxtion according to the invention, comprising the steps 

(i) mixing nuclei with an active principle- 

(ii) compressing the product of step (i) to form a core 
containing an active principle; 

30 (iii, coating said core with an intermediate layer; and 

(iv,^ coating a product from step (iii, with an enteric 

According to an embodiment, step (i, is granulation 

35 carriers '° -t«P (i)' is 

carried out by spraying a medium containing an active 
Principle onto nuclei in a fluidized bed granulator followll 
by drying the product thus obtained. cuowed 

Dref ^ mediUm raining the active principle 
preferably an aqueous medium. 
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According to another embodiment, the instant process 
additionally comprises the step of mixing nuclei or the 
product of step (i) with pharmaceutical excipients, 
preferably with at least one lubricant. 

The invention will now be described in detail with 
reference to the attached drawings in which: 

- FIG. 1 shows the stability of the composition of 
example 1; 

- FIG. 2 shows the stability of a prior art 
composition, Prilosec®. 

- FIG. 3 is a photograph of granules obtained by 
fluidized bed granulation according to the examples. 
DETAILED DESCRIPTION 

Here, the expression "acid-labile substance' should be 
taken to mean substances the breakdown half -life of which is 
less than 10 minutes and/or is comprised substantially 
between 10 minutes and 65 hours in aqueous solutions having, 
respectively a pH less than 4 and/or a pH of 7. Typically, 
the active principles disclosed in EP 244,380 can be cited 
20 as examples, and notably omeprazole, pantoprazole, 
lansoprazole, leminoprazole and pariprazole. 

Here, the expression "benzimidazole active principle" 
should be taken to mean benzimidazole derivatives that are 
of therapeutic value. The benzimidazole active principles 
disclosed in the description notably comprise omeprazole, 
pantoprazole, lansoprazole, leminoprazole and pariprazole 
together with benzimidazole derivatives described in EP 244 
380, US-P-4 045 563, EP-0 005 129, BE-898 880. GB-2 141 429, 
EP-0 146 370, GB-2 082 580, EP-A-0 173 664, EP-A-0 080 602 ', 
EP- 0127 763, EP-0 134 400, EP-0 130 729, EP-0 150 586, DE- 
34 15971, GB-2 082 580, SE-A-8504048-3 and US-4 182 766. In 
this invention, are described preferably the compounds 
stated as being preferred in those documents and in 
particular omeprazole, pantoprazole, lansoprazole, 
leminoprazole and pariprazole; the alkaline salt form of the 
active principles cited above being excluded. Derivatives, 
such as salts (hydrates, etc.), esters and the like 
(including pro-drugs), are also contemplated, inasmuch as 
they are not of alkaline nature. 
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Mixtures of active principles are also e„visa 9 ed. for 
a™r art 00 ^'" 1 " 9 3 b ^ M ^ *« "sociation with 

5 Here, the expression -exempt of alkaline-reacM„„ 

compound- should be taken to mea „ . 

clol V d ° eS " 0t C ° ntain aw ^line-reacting 
oompouna » other words a coalition in which the amount 

of . xaUne-reacting compouna is not sufficient to set up an 

ilTZ «— the active principie when 

"as in contact with an acid or neutraX agueous meaium. for 
example a micro-environment having a pH above 7 

According to this invention the core consists of a set 
of nuclei based on pharmaceutical-inert excinien, 
» which the acid-labile active principle has Z^". TT 
purely mxxed. depositea. coatea. aggregated, and then having 
been compressed together. 

The expression -nuclei and active ingredient mixed 

According to one embodiment, the process usea for the 
manufacture of the instant cores is granulation, preferably 
fluked bed granulation. One skilled in the art is fully 

* r p l th " CeChniqUe - E1 ~ ° £ ^rding 

ITJ T 3 nal ' " " e £ ° Und in the "-Miction of 

Schaefer a worts. Arch. Pharm. chemi. Sci.. Ed5. 1977 5 , 

60 According to saia granulation technique, the nuclei 

e.g lactose, are fluidised together with the inlet air. and 

3« he ,1 s : 1 r ion o£ the active » «t 

*> the flura^ea bea. Granule, are then formea of nuclei ana 
actrve xngredrent, saia granules are more specifically shown 
» figure 3. It can be seen that the solution formes" 

" IT 8 t096ther S6Veral " UCleii 
35 till T B " " UClei and/ ° r between henzimidazole 

35 partrcles. Saia granules, which can be considered « 
intermeaiates, are then conpressea together 
Alternative emboaiments may be used, e.g. where the active 
ingredient is present onto the nuclei, which are then 
compressea together, or where the active ingredient a„a/or 
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the nuclei are (partially) subject to agglomeration, and 
then agglomerated nuclei and/or agglomerated active 
ingredient and nuclei with active ingredient onto same are 
compressed together. 

Another process that may be used for the manufacture is the 
tank coating technique, where the nuclei are introduced into 
a solution of the active ingredient, and the resulting 
slurry is compressed, optionally after a preliminary drying 
step. 

Another way to express the technique for manufacturing the 
nuclei + active ingredient is to call it "coating 
technique", since a lot of possible embodiments lead to 
products that can be qualified as "coated products". Thus, 
in the instant description, the term "coating step" may be 
used in lieu of the term "mixing step". 

In fact, on a macroscopic scale, the core may be 
considered as a core having dispersed therein the active 
ingredient . 

Here, the expression "a pharmaceutically-acceptable 
inert excipient" should be taken to mean a compound that 
does not lead to a chemical reaction under operating 
conditions employed that can lead to breakdown of the active 
principle . 

The nuclei can be any substance that is 
pharmaceutical^ inert vis-a-vis the active principle and 
can be crystalline or amorphous. These nuclei may, in 
general, be composed of a sugar, such as lactose, 
saccharose, corn starch etc. or any one of the mixtures 
thereof. The active principle which is optionally mixed 
with pharmaceutical excipients, is applied to the nuclei 
using any conventional coating technique employed, for 
example, in a suitable coating tank or in a fluidized bed 
device such as a granulator, with the use of suitable 
aqueous and/or organic solvents, or using a dry process. 
35 Coating is preferably carried out in a fluidized bed 
granulator. Typically Polysorbate 80 or sodium lauryl 
sulfate mixed with the active principle are added. 
Preferably, a lubricant, and notably sodium stearylfumarate 
or magnesium stearate or glyceryl behenate (Ompritol 888 
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ATO) or (micronized, talc are added after the active 
prxncxple has been deposited on the inert nuclei 

and ctl C °TT i0nal 6XCipientS used in ^e pharmaceutical 
and chemxcal f le id that are compatible with the active 
Principle may be used, such as binders, 
Plasters, surfactants, plants, disintegrating agents' 
lubrxcants, wetting agents, etc., excepting lka ^ ! 
reacting compounds. The following can be cited as exam P lI s 
of excxpxents suitable for use in the present invention 
polysorbate 80 <Tween®80, , sodium lauryl sulfite' 
hydroxypropylcellulose, hydroxypropylmethylcellulose, talc' 
noncrystalline cellulose, colloidal silica, polyvinyl: 
Pyrrolxdone, sodium stearylfumarate, magnesium stearate 
txtanxum dioxide, etc. ' 

The intermediate layer, according to the invention 
cons.sts of at least one sub-layer. it corresponds to one 
or several inert water-soluble layers or layers which 
rapxdly disintegrate in an aqueous medium, containing non- 
acxd xnert pharmaceutical excipients. This layer comprises 
at least one polymer conventionally used in applications 
where a fxlm is provided by coating such as: sugars 
Polyethyleneglycol, polyvinylpyrolidone, poly (vinyl 
alcohol), hydroxypropylcellulose, hydroxymethyl cellulose 
hydroxypropylmethylcellulose, etc. The intermediate layer 
can additionally contain any one of the conventional 
Pharmaceutxcal excipients cited in the section relating to 

ThlsTi ' " a ,. n,iXtUre th6re0f ' ^ n ° tably Silicon 

This sxlxcon dxoxxde is present in an amount which can vary 

between 2 and 45% by weight based on the dry weight of tZ 
intermediate layer, preferably 5 to 18% by weight, for 
example about 9%. 

This intermediate layer is applied to the core using 
any coating technique conventionally employed in a suitable 
coatxng tank or in a fluidized bed device, with the use of 
suxtable aqueous and/or organic solvents, or by using latex 
suspensions of said excipients. 

The enteric layer according to this invention 
corresponds to a layer that is entero-soluble and gastro- 
resxstant. it is applied to the intermediate layer by 
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conventional coating techniques such as coating in a tank or 
a fluidized bed employing polymer solutions in water or in 
suxtable organic solvents or using latex suspensions of 
these polymers. As a polymer, use can be made of: cellulose 
5 acetyl phthalate, hydroxypropyl-methylcellulose phthalate 
polyvinyl phthalate acetate, methacrylic acid methyi 
esters/methacrylic acid copolymers, such as for example 
compounds known under the Eudragit®L12 . 5 or Eudragit®Llo'o 
<R6hm Pharma) trademarks, or similar compounds 

10 conventionally employed for the preparation of enteric 
coatings, as well as mixtures thereof. 

The enteric coating can also be applied using aqueous 
dispersions of polymers, for example Aquateric® (FMC 
Corporation), Eudragit®L100-55 (R6hm Pharma,, CE5142 coating 

15 (BASF). The enteric layer can algo » 

pharmaceutically-acceptable plastifying agent such as, for 
example, ketanol, triacetine, citric acid esters such as 
those k nown under the Citroflex® (Pfi 2er ) trademarks, 
Phthalic acid esters, dibutylsuccinate or any other similar 
20 plastifying agent. The amount of plastifying agent is in 
general optimized for each polymer and generally represent 1 
to 30% of the polymer, for example from 5 to 20% 
Supplementary agents such as talc, pigments, coloring 
agents, flavoring agents, as well as any other excipient 
25 that conventionally enters into the composition of enteric 
coatings can be employed. 

The compositions according to the present invention 
generally comprise a core representing 40 to 90% by weight 
preferably 60-70% by weight based on the total weight of the 
composition, an intermediate layer representing 5 to 30% by 
weight, preferably 15 to 20% by weight, based on the total 
weight of the composition, and an enteric layer representing 
from 5 to 30% by weight, preferably 15-20% by weight based 
on the total weight of the composition. The core generally 
inci udes the active principle and in an amount of from 2 to 
50% preferably from 5 to 20% by weight. 

In one preferred embodiment, the composition according 
to the invention is provided in a tablet form (single 
beakable, etc.). H ' 
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the foL d "r her Pref6red ■* 0di ~ t - th * composition is in 
the forn, of micro-tablets enclosed inside a capsule, e g a 
gelatin capsule. For this *nw , 

conventionally employed L the h * ° aPSUle 

5 «oi„ w em P l0 y ed ^ the pharmaceutical formulation 
5 fxeld can be used, such as the hard gelatin capsule ZT 

Capsugel, available from Eli Lilly * * ^ &S 

suitable C fl?2T2 0£ inV6nti0n Ocularly 

suitable for oral administration of the active principles 

- iculariy suitabie - ~ 

*ccorTTt n9 l° P3rtiCUlar ^iment, the composition 
according to this invention takes the form of a capsule 
containing 16 micro- tablets , having the follow", 
comPos ition expressed in mg/per capsule, starting froTthe 

To z rr outwards: iactose 50 - 5o °< aCtive ™^ 

10 - 40, hydroxypropylmethylcellulose 1 - 100 . Polysorbate 
80 or sodium lauryl sulfate 0.0 - s n 
stearylf umarate or magnesium stearate ^ 

m c = one 0-S0 ; intermediate layer: talc 0- 20 , titanium 
l • 0 20 ' silicon dioxide 0-20 

hydroxypropylmethylcellulose 3-50; enteric layer^ 

The water needed to produce each component is present 
■ m an amount of from 30 to 1000 as regards the core lo-Zl 

" r69ardS ° £ the intermediate layer and 0-1000 as re g aros 

the enteric layer. It is houever also ^ 

anoth diu „, 3uch M m t= use 

another solvent, such as alcohol. 

30 the J" 16 inV€nti0n wiU now be described in more detail on 
the basis of the following examples which are only pr " id " 
by way of illustrative example Provided 

'. ^»"o» of a pharmaceutical composition of 
omeprazole intended for oral administration. 

A pharmaceutical composition according to the present 
-vention, in the form of micro-tablets contained ' a 
gelatin capsule having the following composition, expressed 
m mg, was prepared. expressed 



35 
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1 - Composition of core: 



Cfrneprazolg 



per 

microtablet 



1.250 



Per capsule 
(XI 6 tahlot-o 2 



20.00 
10.00 



Hvdroxynrpijvlme^hYl ce l lulos* 



0.625 



Lactose 
Sodium stearyl fumarats 



11.875 
0.150 



190.00 



Crospoyj done 
Water 



0.750 
7.500 



-2-40. 

12.00 
120.00 



2- Composition of intermediate layer 



Talc 



per 

microtablet-. 



0.375 



Per capsule 
(X16 tahT»i- g i 



Titanium dioxide 



0.150 



^ropvlmethvlcellul ns» 
Water 




3- Composition of the enteric layer 



methacrylic acid copolymer, 
type C. 



tri« 



^citrate- 
Talc 



Water 



per 

microtablet 
1.375 



0.206 
0.275 



3.750 



per capsule 

X16 tablets 
22.00 



3.30 
4.40 



60.00 



First, the core is prepared by dissolving 
hydrox ypropylmethylcellulose . n water fonowed ^ ^^^^ 

of the omeprazole and homogenization of the resulting 
suspension. The omeprazole suspension thus obtained is 
sprayed onto lactose nuclei having a particle size of 250 
^, in a suitable fluidized bed granulator, such as a 
granulator sold by the companies Glatt, Aeromatic, etc Anv 
type of fluidized bed granulator conventionally used" for 
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10 



15 



20 



25 



30 



35 



this type of step can be employed with the present 
invention. After all the suspension has been sprayed, the 
nuclei are dried in a conventional manner, using, for 
example a fluidized bed, the temperature of the product 
preferably remaining below 45°C. The sodium stearylfumarate 
and the crospovidone are than added to the dried nuclei, 
followed by mixing. After this, compression of the mixture 
obtained is carried out to obtain microtablets of a diameter 
of about 2.5 mm (generally comprised between 2 and 4 mm); 
alternatively, compression of the mixture obtained is 
carried out to obtain tablets of conventional dimensions 
The microtablets and the tablets contain suitable amounts of 
the active principle. 

The intermediate layer which is prepared by dissolving 
the hydroxypropylmethylcellulose in water followed by 
addition of talc and titanium dioxide followed up by 
homogenization, is deposited by spraying onto the 
microtablets. This operation can be carried out in any 
suitable coating device that allows a regular film to be 
obtained, for example a Glatt coater with a Wurster type 
column . 

The enteric layer, which is prepared by dissolving 
triethyl citrate in a portion of water, with addition to 
aqueous dispersion of methacrylic acid copolymer of type C 
(Eudragit L 30D-55) , followed by agitation of the mixture 
obtained for 30 minutes and final addition of the talc 
suspension that was prepared in parallel by homogenizing 
talc in the portion of water remaining, is deposited by 
spraying on the tablet coated with the intermediate layer. 
In order to check the stability of the microtablets prepared 
according to the process described above, the microtablets 
prepared were submitted to tests on their conservation at 
45°C in the presence of 75% relative humidity, a prior art 
composition sold under the name Prilosec®, was also tested. 
This prior art composition contains agents having an 
alkaline reaction. The amount of omeprazole present in the 
microtablets at the end of the period of storage was 
determined by the following process: 
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The amount of omeprazole was determined by hplc „„ - 
Nucleo.il CIS 5U 150X4. 6mm column, using Z the J 
Phase: buffer «... „ Na2HI>04 . 2H2Q in ZZ 0 T eu ™t £ 
water; pH adjusted to 7. 6 using H 3 P0„ in an aiu nt of 
5 acetonrtrile in an amount of 27,. The detection consisted 
in measuring absorbency at 2S0nm consisted 

prepared aTfollo" °' ^ '° be «« 

microtablata accurately weighed amount of the 

.0 Z ! corresponding theoretically to about 20 mo of 

ado t intr ° dUCed int ° 3 ^ 50 «* "as,. Mter 

addmg the moving phase, this flask was placed in a „ 
ultrasound bath for 5 minutes. After th. , 

returned to anient feature, the IZ, t it £ 

■ r^rr of c r in" — - — <^ 

theoretical weight^ ™ tne 

following formula: y the 

Cd= (Aech/Aet) x(Pet/Pech> x (Vd ech/vd et) x Pth 
in which: Aech = area of peak of sasple solution; Aet - area 
» of peak of standard solution, this solution hatlno" b 
prepared under the same conditions as the Z^L^Z 
but from a determined amount of omeprazole ,20 mg, Pet 
»eight of the standard substance; Pech = weirtt of t h ~ 
sample; vd ech . dilution factor of the saX va T 
{SCt0r ° £ "» rth = theoretical weight of" 

zr: :rz:LZ otabiets (ti — * — — 

curves la and 2a represent the initial state r-v^ 
percentages of the areas of fho respective 
and 97.51% for the I! ™ e e^^ Peak being 99.67% 

and, respect^:: l7lZT ^ ^ 

a™" 3 ^ 14 - -rcen t ages lb thr b ng Sh 9 °: £ 

and 75.09% respectively. Curves 1c and 2c show 1 
after 30 days, the percentages then being 99 38% and li t tl 
respectively. **.J8% and 15.89% 
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Exflmn1<a ^ Preparation of a pharmaceutic 

~- i„ tended for oral JJ^ST ^ 

invenLTrrii 1 ;;^ 3 ^ 1011 accordin9 to the ~ 

caps., Hav^^ 

was prepared expressed xn mg, 



} 



1- Composition of the 



core: 



rdva 



Omeprazole 
ropylmethylrAnni^o^ 
Lactose 
Magnesiu m stearahe 

Crosp ovi rinno 

water 



per 

xnicrotahlof-c 
A. . 250 
0. 625 
11.875 
, 0.150 
0.750 
7.500 



Per capsule 

XI 6 tablet- « 
20^00 
10,00 
190.00 
. 2 .,40 
12.00 
120.00 



2- Composition of the intermediate layer 







per 

microfcahlets 

0.375 

0.150 


per capsule 


Talc 

Titanium dioxide. 

- H Ydroxypropvi m ghhyi^ elluloap 


(XI 6 tablets) 

6.00 

2.40 

12.00 

80.00 


Water 


0.750 

5.000 



3- Composition of the enteric layer 



methacrylic acid copolymer, 
type c 




per 

microtabl Ph 
1.375 



Per capsule 

XI 6 tablf>f<a 
22.00 



60.00 
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The pharmaceutical composition was prepared according 
to the method described in example 1, except that the sodium 
stearylfumarate was replaced by magnesium stearate. 

The stability of the omeprazole microtablets obtained 
was evaluated by the method described in example 1. The 
results obtained confirm those obtained for the composition 
according to example 1, the stability expressed as a 
percentage of omeprazole in the peak at 30 days being better 
than 99%. 

Example 1 : Preparation of a pharmaceutical composition of 
omeprazole intended for oral administration 

A pharmaceutical composition according to the present 
invention in the form of microtablets contained in a gelatin 
capsule having the following composition expressed in mg, 
15 was prepared 



1- Composition of the core 



20 





per 

microtablet 


per capsule 
(X17 tablets) 




1.176 


20.0 


HvdroxvDroDvlmethvlcel lulose 


0.588 


10.0 


Lactose 


6.824 


116.0 


Sodium stearvlfumarate 


0.103 


1.75 


CrosDovidone 


1.603 


27.25 


water 


6.470 


110.0 


2- Composition of the intermediate layer 




per 

microtablet 


per capsule 
(XI 7 tablets) 


Talc 


0.294 


5.00 


Titanium dioxide ___J 


0.118 


2.00 


HvdroxyproDvlmethvlcel lulose 


0.588 


10.0 


water 


4.000 


68.0 "1 



17 

SUBSTITUTE SHEET (RULE 26) 



WO 97/12580 



PCT/IB96/01054 



3- Composition of the enteric layer 



10 




15 



meM , P hanna ^utical composition was prepared using the 
method described in example 1. 

The stability of the omeprazole microtablets obtained 
was evaluated by the method described in example 1 The 
results obtained confirm those obtained for the composition 
according to example 1. 

E*m>lz_A: Preparation of a pharmaceutical composition of 
omeprazole intended for oral administration 

A pharmaceutical composition according to the present 
invention in the form of microtablets contained in a gelatin 
capsule having the following composition expressed in mg 
was prepared 9 ' 



1- Composition of the core: 
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10 



15 



Talc 

Titanium dioxide 



/dro> 



aropvlmet hvlcellulnag 
Water 



per 
microtablet-. 
0.294 
0.118 



0.588 
4.000 



Per capsule 

X17 tablet- si 
5.00 
2.00 



10.0 
68.0 



3- Composition of the enteric layer 



20 



Copolymer of methacrylic acid, 
type C 




per 
microtablet- 



1.059 



per capsule 
(X17 tablet-^ 



18.0 



nert ^ Pharmaceutical composition was prepared using the 
21 c of example 1 except that, during the preparation of 
the core the sodium laurylsulfate was dissolved in water at 

whLT ^ ^ hydr03 ^ eth ^P-opylcellulose after 

which the omeprazole was put in suspension in this solution 

The stability of the omeprazole microtablets obtained 
was evaluated by the method described in example 1 The 

of S ^r e T ned C ° nfinn th ° Se ° btained f ° r the position 
EXSWIS^: Preparation of a pharmaceutical composition of 
omeprazole intended for oral administration 

A pharmaceutical composition according to the present 
invention in the form of microtablets contained in a ge 

f0ll ° Wing C ° mPOSiti0n S ~ - - 
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1- Composition of the core: 





oer 

microtablet 


per capsule 


Omeprazole 


1.176 


20.0 


HydroxvoroDvlmethvlcellulose 


0.588 


10.0 


Lactose 


6.824 


116.0 




0.029 


0.500 


Sodium stearvlfumarate 


0.103 


1.75 


Crospovidone 


1.603 


27.25 


Water 


6.470 


110.0 


2- Composition of the intermediate layer 






per 

microtablet 


per capsule 
(X17 tablets) 




0.294 


5.00 


Titanium dioxide 


0.118 


2 .00 j 


Hydroxvproovlmethvlcellulose 


0.588 


10.0 


Water 


4.000 


68.0 


3- Composition of the enteric layer 






per 

microtablet 


per capsule 
(X17 tablets) 


Methacrylic.acid copolymer, 
type c 


1.059 


18.0 


Triethvl citrate 


0.159 


2.70 


Talc 


0.212 


3.60 


Water 


4.411 


75.0 



The pharmaceutical composition was prepared using the 
method described in example 1, except for the fact that 
during preparation of the core, Polysorbate 80 was dissolved 
in water at the same time as the 
hydroxymethylpropylcellulose after which the' omeprazole was 
put in suspension in this solution. 
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10 



15 



The stability of the omeprazole microtablets (measured 
as xn example 1) confirmed the results obtained for the 
compositxon according to example 1. 

Example ft ro ft ; Preparation of pharmaceutical compositions 
of pantoprazole for oral administration. 

The pharmaceutical compositions according to the 
invention in the form of individual tablets containing 40 mg 
of pantoprazole active principle having the following 
composition expressed in mg/ tablet were prepared. 

1- Composition of the core: 



Pantoprazole 



HydroxvpropvlmethYl cellulose 



Lactose 



Polvsorbate 80 



Sodium laurylsnlfaf^ 
Sodium a teary lfnTna^t-^ 
Crospovidong 
Water 



Ex. 
No. 6 
40.00 



20.00 



120.00 



Ex. 
No. 7 
40.00 



20.00 



120.00 



1.00 



1.00 

20.00 

250.0 



1.00 

20.00 

250.0 



Ex. 
No. 8 
40.00 



20.00 
120.00 



1.00 
1.00 
20.00 
250.0 



2- Composition of the intermediate layer 





Ex. 
No. 6 


Ex. 
No. 7 


Ex. 
No. 8 


Talr 


2.5 


2.5 


_2.5 


Titanium dioxide 


1.0 


1.0 


1.0 


HydroxypropvlmftrTTviceiiuiosp 


5.0 


5.0 


5.0 


Water 


35.0 


35.0 


35.0 ! 
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3- Composition of the enteric layer 





Methacrylic acid copolymer, 
-type C 
.trieth yl citrat e 
Talc 
_Water 



5 ™-h ?! Pharmaceutical composition was prepared usin 9 the 
5 me hod described in example 1. except that firstly, durrng 

end 8 Polysorbate 80 and. respectively, sodium lauryl 
sulfate were dissolved in the water at the same time as the 
hydr oxymethylpropylcellulose after which the pantoprazoll 

Z Tr, , nt ° theS " SPe " 9i °° in «- -lution and. secondly, 
the frnal composition was obtained in the form of tablets 
and not microtablets contained in a capsule 

The stability of the pantoprazole tablets obtained was 
evaluated by the method described in exazplei. The results 

aocod th ° Se ° btained £ ° r the imposition 

according to example 1. 

famplsa Reparation of pharmaceutical composition of 

lansoprazole for oral administration. 

Pharmaceutical compositions according to the present 
20 invention, in the form of microtablets contained in I 
gelatin capsule, having the following composition expressed 
in mg/capsule were prepared. 



22 

SUBSTITUTE SHEET (RULE 26) 



WO 97/12580 

1- Composition of the core: 



PCT/IB96/01054 



lanzopraznl t 



Hydroxvpropvlmgi-hYi cellulose 



Lactose 



Polvsorbate 80 



Sodium laurvlaulfahP 



Sodium s tearY lfnwwr-aho 
Crospovi done 
Water 



Ex. 
No. 9 
30.00 



15.00 



120.00 



1.25 

20.00 

200.0 



Ex. 
No. 10 
30.00 



15.00 



120.00 
0.75 



Ex. 
No. 11 
30.00 



15.00 
120.00 



1.25 

20.00 

200.0 



0.75 
1.25 
20.00 
200.0 



2- Composition of the intermediate layer 





Ex. 
NO. 9 


Ex. 
No. 10 


Ex. 
No. 11 




5.0 


5.0 


5.0 


Titanium dioxide 


2.0 


2.0 


2.0 


HvdroxypropvlmphhyiceiinT nsp 


10.0 


10.0 


.10.0 


Wafer 


68.0 


68.0 


68.0 



3- Composition of the enteric layer 





Iex. 
No. 9 


Ex. 
No. 10 


Ex. 
No. 11 


Methacrylic acid copolymer, 


18.0 


10.0 


10.0 


type g 






Triethvl Hhr a ^ 


2.7 


2.7 


2.7 


Talc 


3.6 


3.6 


3.6 


Water 


75.0 


75.0 


75.0 



nrn ?! Pharmaceutical composition was prepared using the 
method described in example 1, except that firstly, during 

~° f — ° f the compositions of examples 10 
and ii, Polysorbate 80 and, respectively, sodium lauryl 
sulfate were dissolved in the water at the same time as the 
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hydroxymethylpropylcellulose after which i-ho 
was put into the suspension in tne l^Z 

The stability of the pantoprazole tablets , 
evaluated by the method described in example 1 The 1 :!" T 
obtained confirm those obtained fo7 tht' 
according to exanple 1. composition 

ttWDl«J2. Preparation of pharmaceutical composition of 
omeprazole for oral administration. position of 

A pharmaceutical composition according to th„ - 
invention, i n the f«m, ~* • oraing to the present 

> in cne form of microtablets CO n(- a i„^ 

~ r r- the — ~ 



15 



1- Composition of the core: 




2- Composition of the intermediate layer 



capsule 




-Talc (micronizgri 
Titaniu m dioxirio 

sropylmethyl r? i ),,i n c„ 
Silico n dioxirto 
Water 



0.176 
0.118 
0.588 
0.088 
5.588 



2.00 
10.0 
1.50 
95.00 
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3- Composition of the enteric layer 





per 

microtablet 


per capsule 


Eudraait L 30D 55 (solid) 


1.059 


(X17 tablets) 
18.0 


Triethyl citrate 


0.159 


2.70 


Talc (micronized) 


0.212 


3.60 


Water 


4.412 


75.0 



10 



15 



The pharmaceutical composition was prepared using the 
method described in the examples above. 

The stability of the microtablets of omeprazole 
(measures like in example 1) confirm the results obtained 
for the composition according to example 1. 
EXflniP ^ n ; ^paration of a pharmaceutical composition of 
omeprazole for oral administration. 

A pharmaceutical composition according to the present 
invention, in the form of microtablets contained in a 
gelatin capsule, having the following composition expressed 
in mg/ was prepared 

1- Composition of the core: 





per 

microtablet 


per capsule 


Omeprazole 


1.176 


(X17 tablets) 
20.0 


— Hydroxvpropyimethyl cellulose 


0.588 




■ Lactose 


6.823 


10.0 _i 
116.0 


Polvolasdone XL 


1.603 


27.25 


— Glyceryl behenat-e 


0.103 


1.75 


Water 


6.471 


110.0 
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Composition of the intermediate layer 




3- Composition of the enteric layer 



Eudraoit-. t. 30D (solid) 



Triethvl 



citrate 



Talc 



Water 



per 

microtablet-- 
1.059 
0.159 
0.212 
4.412 



Per capsule 

X17 tables 
18.0 
2.70 
3.60 
75.0 



The pharmaceutical composition was prepared using the 
process described for the examples above. 

The stability of the microtablets of omeprazole 
measures l ike in example 1, confirm the results obtained 
ror the composition according to example 1 

E * UDal£ 14 ; Oration of pharmaceutical composition of 
omeprazole for oral administration. 

A pharmaceutical composition according to the present 

~ lon< in the form of microtabiets contained p 7 n e - 

in IT CaPSUl6 ' haVin9 ^ fOUOWing co ^° si ^on expressed 
in mg/ was prepared 
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1- Composition of the core: 



HydroxyToropylmehhyl n e n u i QflP 

La ctose 

Polypi as done XL 
Talc (migronized| 



1.603 
0.103 



per capsule 
(X17 tablet- <^ 



116.0 
27.25 
1.75 



Water 



6.471 



110.0 



2- Composition of the intermediate layer 



Per capsule 
(X17 tablPt-s 




Jropvlme thvlcel 1 nl nca 
Silicon dioxide 



Water 



0.588 
0.088 



5.588 



10.0 
1.50 



3- Composition of the enteric layer 




4.412 



The pharmaceutical composition was prepared using the 
process described for the examples above. 

The stability of the microtablets of omeprazole 
measures li ke in example 1, confirm the results obtained 
tor the composition according to example 1. 
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f flmPlfff Nation of pharmaceutical composition of 

lansoprazole for oral administration. 

Pharmaceutical compositions according to the present 
xnventxon, i„ the form of microtablets contain ™* 

gelatan capsule, having the following composition expressed 
xn mg/capsule were prepared. expressed 



1- Composition of the 



core: 





Ex. 

No. 15 


Ex. 
No. 16 
30.00 


Ex. 


- lanzopraznl i> 

„ Hydroxv P ropvl m ^h v i celll , 1ngp 


30.00 


No. 17 
30.00 




15.00 
120.00 


15.00 
120.00 


15.00 
120.00 


Polvsorbate 80 




0.75 




Sodium laurvlsulfat-A 






0.75 


Glyceryl hehenatA 


1.25 


1.25 


1.25 




20.00 


20.00 


20.00 


Water 


200.0 


200.0 


200.0 



10 



2- Composition of the intermediate layer 





Ex. 
No. 15 


Ex. 
No. 16 


Ex. 
No. 17 




5.0 


5.0 


5.0 


Titanium dioxidp 


2.0 


2.0 


2.0 


HydroxypropvlmPh>yi ce ii n i ns<a 


10.0 


.10.0 


10.0 


WatPr 


68.0 


68.0 


68.0 
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PCT/IB 96/01 054 



10 



15 



Methacrylic acid copolymer, 
type C 



Triethyl Ht-r at - a 



Talc 
Water 



Ex. 
No. 15 
18.0 



2.7 



3.6 
75.0 



Ex. 
No. 16 
10.0 



2.7 



3.6 
75.0 



Ex. 
No. 17 
10.0 



2.7 



3.6 
75.0 



»*h 71 PharmaCeutical imposition was prepared by the 
method described in examples 9 to 11, except that, during 

lxt r : f the core ' giyceryi behe - te - 

instead of sodxum stearyl fumarate. 

The stability of the microtablets of lansoprazole 
measu res Uxe in example 1) confirm the results obtained 
for the composition according to example 1 

BOTH-, Preparation of pharmaceutical composition of 

lansoprazole for oral administration. 

Pharmaceutical compositions according to the present 
~on, in the form of microtablets contained in a 

Tr CaP r 16 ' haVln3 fOUOWin9 c -P-^ion expressed 

in mg/ capsule were prepared. 

1- Composition of the core: 
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layer 



Talc 

Titanium dioxide 
HvdroxYp roDvlmot- v 



Ex. 
No. 18 
5.0 
2.0_ 
0. 
0 



Ex. 
No. 19 
5.0 
2.0 
10.0 
68. 



Ex. 
No. 20 
.5.0 
2.0_ 

.0 



10, 



68. 



Composition of the enteric layer 




The stability of the microtablets of i*„ 
measures lik« ,r, , s of -Lansoprazole 

E xample 7 ,- 7 ; L ; p reparation ' phariMoi> , if . , 

invent ST^^- T^ 1 " 0 - to the 

in cne form of individual tablets mm-*..; • 
=f Pantoprazoxe actlve principle t v tVTh e ToTl 
conditio e^sed i„ WCablet wera pc ^ he f ° U °»"* 
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1- Composition of the core: 



j&ntoprazole 
^rpxypropylmethylrniiMi^. 
Lactose 



Polvsorhate 80 



sodium laurylanlfai-c 



Glycery l behenat-g> 

Crospovi rtnna 

Water 



Ex. 
No. 21 
40.00 
20.00 
120.00 



1.00 

20.00 

250.0 



Ex 
No. 22 
40.00 
20.00 
120.00 



1.00 



1.00 

20.00 

250.0 



Ex. 
No. 23 
40.00 
20.00 
120.00 



1.00 
1.00 
20.00 
250.0 



Composition of the intermediate layer 





Ex. 
No. 21 
2.5 


Ex. 
No. 22 
2.5 1 


Ex. 
No. 23 
2.5 


Titanium dioxide 

— HvdroxvnroDvlmphhyi cellulose 


1.0 
5.0 


1.0 

5.0 


1.0 
5.0 


1 WatPi- 


35.0 


35.0 


35.0 



3- Composition of the enteric layer 





Ex. 
No. 21 


Ex. 
No. 22 


Ex. 


Methacrylic acid copolymer, 


10.00 


10.00 


No. 23 
10.00 


— ■ type C 






Triethyl citrat-o 

■ Talc 

Water 


1.5 
2.0 
40.0 


1.5 
2.0 
40.0 


1.5 
2.0 
40.0 



T« PharmaCeutical imposition was prepared by the 
method described in examples 6 to 8, exceot tW 7 
DreDar , H A - fc . ' exce Pt that, during 

instead of J "* s 
instead of sodium stearyl fumarate. 
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15 



The stability of the microtablets of pantoprazole 
(measured like in example 1) confirms the results obtained 
tor the composition according to example 1 
Bmnln ? 4- ? 6, p reparation of pharmaceu ; ical compositions 
of pantoprazole for oral administration. 

The pharmaceutical compositions according to the 
invention in the form of individual tablets containing 40 mg 
of pantoprazole active principle having the following 
composxtion expressed in mg/tablet were prepared. 

1- Composition of the core: 





Ex. 
No. 24 


Ex. 
No. 25 


Ex. 
No. 26 


Pantoprazole 


40.00 


40.00 


40.00 


Hvdroxypropvl m g^i cellulQRA 


20.00 


20.00 


20.00 




120.00 


120.00 


120.00 


Polvaorbate 80 




1.00 




Sodium lanrvlsulfate 






1.00 


- Talc (micronized) 


1.00 


1.00 


1.00 ! 




20.00 


20.00 


20.00 


Wat*»r J 


250.0 


250.0 


250.0 



2- Composition of the intermediate layer 





Ex. 
No. 24 


Ex. 
No. 25 


Ex. 
No. 26 


Talc 


2.5 


2.5 


2.5 


Titanium dioxide 


1.0 


1.0 


1.0 ! 


HydroxypropylmPt-hylcel luln«» 


5.0 


5.0 


5.0 


WatPr 


35.0 


35.0 


35.0 
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3- Conposition of the enteric layer 





Ex. 
NO. 24 


Ex. 
No. 25 


Ex. 
No. 26 


Methacrylic acid copolymer, 
type C 


10.00 


10.00 


10.00 


Triethyl ri trate 


1.5 


1.5 ! 


1.5 


Talo 


2.0 


2.0 


2.0 




40.0 


40.0 


40.0 



10 



15 



20 



25 



The pharmaceutical composition was prepared by the 
method described in examples 6 to 8, except that, during 
preparation of the core, micronized talc was employed 
instead of sodium stearyl fumarate. 

The stability of the microtablets of pantoprazole 
(measured like in example 1) confirms the results obtained 
for the composition according to example 1. 
Corona rnH pv^] p , 

The instant micro-tablet of example 1 are recompressed 
xn a noncrystalline cellulose matrix using the general 
procedure described in the examples of WO96/01624 The 
resulting tablets show cracks on their surfaces, evidencing 
that recompression of the microtablets of the invention 
according to the procedure described in the WO96/01624 
patent is not successful in producing suitable tablets. 

Further, said final tablets have been tested as to 
thexr dissolution in a 0. IN HC1 solution, according to the 
general procedure described in WO96/01624. Results show 
that after 2 hours, the dissolution is about 55%, evidencing 
that said final tablets cannot withstand acidic conditions. 

It is clear that the particular pharmaceutical 
excipients described in the compositions of examples 1 to 26 
can be replaced by other pharmaceutical excipients having 
the same function and which are conventionally employed in 
the pharmaceutical formulation field, provided that they are 
chemically compatible with the active principle. * 
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PCI7IBSXS/0I0S4 

3=o Pe A ^ t r i „^:r;r c r o<iiment8 are * «- 

substantially affected. ""Position is noc 

' the Intone "[^T^ — ' in £a « <° -X of 
introductory Part of Ms r™* 1 " *» the 

o^ the Prefe^a^tTrrrrhe 

Prior art. The mixing i- examples from the 

~ ins) 3tep 0 r: h :u e oe 9 ss r^ e nixin9 or 

can be carried out usino sm , u the lnv ention 

-sea £or th is jl^zziittj 0 ^^ 

coating by imme rsion, P S «« b * mentioned are 

coating. spray etc 17 COatln9 ' *V mixing, spray 

"b-d'L 1 ^ VrT that ad<ucional — « 

and/or color and/or PUrP0SeS ° £ addi " 9 £1 =">r 
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WHAT IS CLAIMED IS: 

1. A composition exempt of alkaiinn ^ • 

comprising: ^Ikalxne-reacting compounds 

prlncLT 6 " aCid ~ labile benzimidazole active 

~^-J- active ^-t- ~ 

(b) - an intermediate layer; and 

(c) - an enteric layer; 

bSin9 dtSCUiTOd " ' — — active 

nuclei and said active ingredient are granulated together 
and then compressed together. togecner 



20 3. 



The composition according to data 1 or 2 in »*,,,.„ 
said nuclei have a particle size, in the absence of he 
active principle, conprised between 80 and 500 fa, 

Principie. coaprised ^i^^T °' "» 

5. The composition according to any one of claims 1 r-o a 
- which pharmaceutical excipients, preferabl a least on^ 
30 lubrxcant. are additionally present with said nucleT and 
said active ingredient. nuclex and 

in J^i C0mP ° Siti0n ac ~^ing to any one of claims 1 to 5 
m whxch at least one lubricant selected f™ ^ 

35 comprising: sodium stearylfumarat ll ^ 
~i , ^caiyiiuroarace, magnesium stparaf 0 

Glyceryl behenate and talc is additionally pres Jt with I 
nuclei and said active ingredient. ^ " ld 
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7 . The composition according to any one of claims i , c 
- whxch the innate layer contains six^X*^ ' 

8. The composition according to any one of , 

in which the acid-labile benzimida Jl act t »T n * f° ? ' 

Pantopra Z ole, l ansoprazole , leminoprazole " 

S. The composition according to any one of , 

ILZ t^t^tt" co any one o£ ciai - 1 - »• 

capsule. " ° f ""o-fblets enclosed inside a 



capsule 
20 12. 



cxaxms 1 to 11, comprising the steps of- 
U) mxxing nuclei with an active principle; 
(xx) compressing the product of step (i, to form 
containing an active principle; ^ 3 C ° re 

25 Uv)' c^tin": a 3 '" T With inte ^ di -e layer; and 

layer. 9 3 ^ St6P (iii > with an enteric 

l 3. The process according to claim 12 in u 
30 granulation. ' " Whxch ste P <*> ^ 

IS- The process according to claim 14, i„ which hh= „. 
con tai „i„ g the active principle is ^ aqueo J h ^^ -™ 
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add'> ^ OC6SS 3CCOrding to **y one of claims 12 to 15 
addxtxonally comprising the step of mixing „ uclei or £ 
product of step (i) with pharmaceutical mi ™J? 
5 preferably with at least one lubricant e *"P^nts, 
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Fig, la 
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Fig. lb 
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Fig. lc 
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Fig. 2a 
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Fig. 2b 
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Fig. 2c 
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